Preliminary comparison between ASO and TLS
lidar data from NASA SnowEXx data
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ASO vs. TLS Point Clouds

TLS: NAVDS88 vertical datum (geoid)
ASO: Height above WGS84 ellipsoid

Transform ASO to
match TLS Datum
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NATIONAL OCEANIC AND
ATMOSPHERIC ADMINISTRATION

VERTICAL DATUM TRANSFORMATION

INTEGRATING AMERICA'S ELEVATION DATA

Reference Frame:
Coor, System:
Unit:

Zone:

Reference Frame:
Uunit;

Point Comversion

- Horizontal Information
Ircs 7.""_,'"

WOS8LIC1762) - use 10508 ¢ NADEM0M20ONCORSHOMARND « NOrh Americen techionic pi §
Geographic [Longtude, Latituce) B Ceographic (Longtude, Latitude) B

Vertcal Information

Source Target

WOS8L|01782) - use K0S08 ¢ NAYD 8BS
meter () meter () B
£ Meight Sounding © Heght Sounding

GEOID model i . GEOID model:

ASCII File Comversion

Input Output

Longitude: 108058570 Convert Longitude:  -I080885414
Latitude: 10032764 Aeset Latitude: I 027540
Heght: 3229448 ovs Height: EFELE

Drive 10 on map fese! Vo

to DMS Vertical Uncertainty 7.6158 ¢m

Vertical Uncertainty Due to
Transformation: 7.62 cm



Point Cloud to Raster

1. Used licensed version of lasground (lasTools) to classify
the point cloud data

* Parameters: step size of 2 - no offset - no thinning

* Evaluated the sensitivity of these parameters using snow-off photos
2. Gridded the ground points using lasGrid (lasTools)

* Took the average ground points within a 1-m grid



True Color Image ASO-TLS Snow-Off Surfaces [m]
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Key Points: *Gridded to 1-m resolution

1.

TLS was consistently higher in elevation than ASO despite same vertical datum (NAVD88)
* Mean Difference: 81 cm, Median Difference: 76 cm

ASO - TLS "Snow-Off Differences" are very heterogenous (~30 cm differences)

Areas between snow-off TLS Scans (red box) had elevation differences that flipped with
respect to the median value



Snow-Off Surface at Site K
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True Color Image ASO-TLS Snow-On Surfaces [m]
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*Gridded to 1-m resolution

Key Points:

1. Again, TLS was consistently higher in elevation than ASO despite same vertical datum

* Mean Difference: 74 cm, Median Difference: 69 cm
2. ASO - TLS "Snow-0On Differences" are much smoother than "Snow-Off Differences"



True Color Image Snow Depth leference ASO-TLS
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Key Points:

1.
2.
3.

Snow depth differences within this domain were around 4.8 cm (mean) or 5 cm (median)
ASO snow depth higher in some areas (blue) while TLS higher in others (red)

Difficult to determine the source of these differences but the heterogeneity is likely from
difficulty with obtaining the true snow-off surface.
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